Secreted factors from equine mesenchymal stromal cells diminish the effects of TGF-β1 on equine dermal fibroblasts and alter the phenotype of dermal fibroblasts isolated from cutaneous fibroproliferative wounds.
The prevalence of cutaneous fibroproliferative disorders (CFPDs) is high and almost exclusively occurs in humans (keloids and hypertrophic scars) and horses (exuberant granulation tissue), making the horse a valuable translational model for studies on prevention and treatment of human CFPDs. CFPDs arise as a result of dysregulated wound healing characterized by persistently high levels of cytokines, such as transforming growth factor beta 1 (TGF-β1), that contribute to excessive extracellular matrix deposition, and the physical disorganization of dermal fibroblasts (DF). The mesenchymal stromal cell (MSC) secretome, consisting of all factors secreted by MSC, has been shown to promote normal wound healing in both humans and horses, but its potential to treat CFPDs remains largely unexplored. Therefore, the objective of this study was to examine the effects of the equine MSC secretome on equine DF influenced by cytokines that contribute to the development of CFPDs. First, primary equine DF were treated with TGF-β1 in vitro in the presence or absence of MSC secreted products. We found that MSC secreted products could block TGF-β1-induced changes in DF morphology, proliferation rate, gene expression, and contractile-capacity. We then isolated primary DF from equine exuberant granulation tissue, to evaluate the potential of the MSC secretome to alter the phenotype of cells derived from a complex CFPD environment. These results showed that MSC secreted factors did not change proliferation or migration of these cells, but did lead to changes in expression of genes and proteins involved in extracellular matrix remodeling and did affect contractile capacity. These results warrant future studies designed to evaluate the potential of the MSC secretome to minimize the pathologies associated with CFPD in vivo.